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THE great majority of dental cysts are lined by stratified squamous epithe­lium. This is to be expected, as these cysts 
develop by a proliferation of the epithelial 
debris of Malassez which has its origin in 
the basal layer of the epithelium of the 
stomadeum.
Occasionally, however, dental cysts are 
found to be lined partially or completely 
by a secretory type of epithelium. Hope- 
well Smith (1903) quotes T urner and 
Baker regarding the occurrence of ciliated 
columnar epithelium in dental cysts. 
Turner considered that it m ight be a “ re­
version to type or a freak of grow th,55 while 
Baker based his argum ent on the mode of 
regeneration of denuded ciliated epithe­
lium. Kronfeld (1939) described a den­
tal cyst partly lined by ciliated colum nar 
epithelium bu t dem onstrated a direct 
communication between the cyst and the 
maxillary antrum . Stafne and M illhon 
(1945) examined 88 periodontal cysts, one 
of which was lined with ciliated colum nar 
epithelium. This case was one of two that 
had been reported by Lovestedt (1944). 
He was of the opinion tha t although there 
were no obvious communications with the 
antrum, the presence of ciliated epithe­
lium did suggest that early communica­
tion with the antrum  must have been 
present.
Linell (1948) found four cases with 
goblet cells within the stratified squamous 
epithelium in a series of 70 dental cysts. 
Hodson (1956) found mucous cells in 20 
cases (22 per cent) within the epithelial 
linings of a series of 89 odontogenic cysts. 
Twelve out of 53 (22 per cent) were found 
in the maxilla and eight out of 36 (22 per 
cent) in the mandible. Because of the 
similar incidences in m andible and m ax­
illa, Hodson concluded that proximity to 
antrum or nose did not explain their pre­
sence. He considered that they “ arise by 
metaplasia of squamous, and possibly in­
term ediate cells.55 Willis (1958), com­
menting on Hodson’s report, illustrates a 
similar occurrence in a dental cyst 
attached to the root of a maxillary canine 
tooth from a m an aged 56.
Gorlin (1957) in a review of 200 m andi­
bular cysts, found goblet cells in 11 cases. 
One of these, from the second m olar re­
gion, was lined by typical pseudostratified 
ciliated colum nar epithelium. O f his 11 
cases, eight were in the second or the third 
m olar region, two in the first molar region 
and one in the midline. Gorlin explains 
the presence of this secretory epithelium 
on the “ pluripotential nature of oral epi­
thelium .55
M aterials and M ethods
The cases reported in this com m unica­
tion are from a series of 200 consecutive 
dental cysts taken from the files of the 
O ral Pathology Departm ent, Institute of 
Dental Surgery, London. The specimens 
had all been fixed in formol-saline and 
were paraffin-imbedded. All the sections 
were stained with haematoxylin and eosin 
and a few by the periodic acid Schiff 
method.
R esults
Ciliated epithelium was present in 20 
cases (10 per cent). In  19 of these, stratified 
squamous epithelium was also present and 
in one the entire epithelial lining was cili­
ated (Table 1). Fourteen of these cases 
were from the maxilla, four from the m an­
dible and in two instances the positions 
were not mentioned in the clinical notes. 
Nine of the 13 maxillary cases involved 
the anterior region, two the posterior and 
three the interm ediate region. O f the
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four m andibular cases, one was in the 
anterior region and three in the third 
molar region (Table 2).
T able 1.—Incidence of ciliated epithelium in dental cyst linings
Type o f  Epithelium N o . 0//o
Stratified Squamous . . 198 99
Ciliated 20 10
Stratified Squamous only 179 89-5
Ciliated only . . 1 0-5
Stratified Squamous and Ciliated mixed 19 9-5
No Epithelial Lining. . 1 0-5
Total . . 200 100
T able 2.—Distribution of 20 dental cysts lined by ciliated epithelium
Position M a x illa M a ndib le
Anterior region 9 1
Intermediate region . . 3 0
Posterior region 2 3
14 4
Not known 2
Total. . 20
Goblet cells were found in 36 (18 per 
cent) cases. Twenty-four of these were 
in the maxilla (21-4 per cent of a total of 
112 maxillary cysts); nine in the mandible 
(12-3 per cent of a total of 73 mandibular 
cysts); and in three cases the position of 
the cyst was not indicated in the clinical 
notes. In  17 cases the goblet cells were 
associated with ciliated epithelium and 
in 19 with stratified squamous epithelium.
Twelve of the 19 cases with goblet cells 
found within the stratified squamous epi­
thelial linings were in the maxilla (63 per 
cen t); and six were found in the mandible 
(32 per cent). In  one instance the posi­
tion was not recorded. O f the 17 cases 
associated with ciliated epithelium, 12 
were in the maxilla (70 per cent), three in 
the mandible (17*6 per cent), and the 
positions of two were not recorded (12*4 
per cent) (Table 3).
O f the 24 cysts in the maxilla containing 
goblet cells, 12 (50 per cent) were from 
the anterior region, seven (29 per cent) 
from the intermediate region and two (8 
per cent) from the posterior region. The 
positions of three were not known. Of 
the nine cases in the mandible, one in­
volved the anterior region, three the inter­
mediate and three the posterior region. 
The positions of two were not known 
(Table 4).
D iscussion
The single cyst lined solely by ciliated 
epithelium was removed from 21112 re-
Table 3.—Distribution of goblet cells
Position
W ith in  Stratified  
Squamous Epithelium
W ith in  C iliated  
Epithelium. T o ta l
N o . 0//o N o . 0//o N o . %  o f  all 
Cases
Maxilla 12 63 12 70 24 21-4
Mandible 6 32 3 18 9 12-3
Not known 1 5 2 12 3 —
Total 19 100 17 100 36 —
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Table 4.—Distribution of 33 dental cysts contain­ing goblet cells
Position M a x illa M a ndib le
Anterior region 12 1
Intermediate region . . 7 3
Posterior region 2 3
Not known 3 2
T o t a l .......................... 24 933
gion. The epithelium was regular and 
two cell layers thick. There was no in­
flammatory cell infiltration in the epithe­
lium but a moderate lymphocytic infiltra­
tion was present in the cyst wall. Although 
this cyst had no mucous glands within its 
wall and the clinical diagnosis was “ den­
tal cyst,” it is highly probable that this is 
in fact an incisive canal cyst.
Further analysis of the remaining 13 
maxillary cysts partially lined by ciliated 
epithelium, reveals some significant facts. 
In one case an oro-antral fistula was pre­
sent; in another there was an associated 
nasal discharge (Fig. 1); in a third, part 
of the antral lining was removed with the 
cyst, and the two epithelia were lying 
“back to back” in the sections, separated 
only by a narrow band of woven bone.
These cases demonstrate the close proxi­
mity that may exist between a maxillary 
cyst and either the antrum  or nasal pas­
sages. Once direct communication occurs,
it is quite feasible that part of the cyst may 
become lined by respiratory epithelium. 
In  fact, once such' communication is es­
tablished, provided that the opening re­
mains patent, the cyst can no longer in­
crease in size and will behave like an 
accessory antrum .
Three more cases from the anterior re­
gion (21, 321, and the premaxilla) may 
also be nasopalatine cysts. However, they 
were diagnosed clinically as dental cysts 
and no mention was made in the clinical 
notes as to the presence of caries or vitality 
in the associated teeth.
In two cases the ciliated epithelium lies 
on the surface of the stratified squamous 
epithelium, giving the appearance cf 
grafting. If  this is indeed the case, one 
would certainly expect that there has been 
some communication between the epithe­
lial lining of the cyst and respiratory epi­
thelium.
Two of the cysts were removed from 
17 and 8761 regions in the same patient. 
Both had ciliated epithelium present. One 
of the cysts was in close proximity to the 
antrum  radiologically bu t there was no 
clinical connection. In  another case from 
61 region, although no connection with the 
maxillary antrum  was noted, most of the 
epithelium was of the ciliated columnar 
variety. In  the absence of any com m uni­
cation, one must consider the possibility 
of metaplasia from stratified squamous to 
ciliated epithelium.
The presence of ciliated epithelium
Fig. 1.—Cyst removed from the maxilla of a 67-year-old man. There was an associ­ated nasal discharge. Cilia are present on the surface of the epithelium.H. and E. x 500
Fig. 2.—Cyst removed from the mandibular third molar region of a 25-year-old man. Cilia are present on the surface of the stratified squamous epithelium.H. and E. x 500
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within the m andibular cysts is an extra­
ordinary finding. The cases reported by 
Gorlin (1957) have already been men­
tioned. In  this series, ciliated epithelium 
was present in four cysts of the mandible. 
Two of these were in the third molar re­
gion, one extended throughout the body 
of the m a n d ib l e  and one b e tw e e n  
|4-8 (Fig. 2). In  these positions neither 
grafting nor direct communication can 
possibly be the reason for the existence of 
ciliated epithelium lining a cyst wall. 
Fell (1957) describes the metaplasia from 
stratified squamous to ciliated epithelium 
produced in the skin of chickens in tissue 
culture, under the influence of excess 
vitamin A.
Some of the features seen in the sec­
tions of this series are remarkably similar 
to those described by Fell. During the 
process of mucous metaplasia in Fell’s 
explants, cells which had begun to cornify 
or would shortly do so, could not adapt 
themselves to the altered environment of 
excess vitamin A. “ Prevented from 
forming keratin, they first produced 
a curious material which was neither nor­
mal keratin nor mucin bu t had some of 
the staining properties of b o th ; then they 
degenerated and were sloughed. The 
least differentiated cells composing the 
deepest layers of the epidermis, when 
blocked from following their normal 
course of development, switched to an 
alternative path and differentiated into 
a secretory epithelium.”
Fell also described how an orderly sec­
retory layer forms on the surface but that 
there is often an irregular intermediate 
layer of cells, some of which are typical 
prickle cells and others beginning to ac­
quire a secretory character. Occasion­
ally a cell in the intermediate layers de­
generated in situ, “and as it shrunk away 
from the surrounding tissue it left a small 
cavity in the substance of the epithelium.” 
Both these features are commonly found 
in the epithelium of dental cysts contain­
ing goblet cells (Figs. 3, 4 and 5).
Fell’s findings demonstrate that m eta­
plasia to a more highly differentiated epi­
thelium is a possible occurrence.
Willis (1958) states: “As far as I know, 
glandular metaplasia in non-neoplastic 
epidermis has not been observed; but it 
does occur in dental cysts, the epithelium
of which is closely akin to epidermis.” He 
then quotes Hodson’s work and illustrates 
his own case.
F ig. 3.—Cyst removed from the /7 region of 
a 53-year-old woman. The photomicro­graph shows degeneration and sloughing of the superficial cells of the stratified squamous epithelial lining. Some goblet cells are present in the most superficial layer. H. and E. x 650
F ig. 4.—From the same case as Fig. 3. The cells in the intermediate layer have de­generated leaving cavities in the sub­stance of the epithelium. H. and E. x 650
F ig. 5.—From the same case as Figs. 2 and 3. This photomicrograph shows an orderly secretory layer on the surface of the stratified squamous epithelium.P.A.S. x 210
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The second possible explanation for 
the presence of respiratory epithelium in 
cysts of the mandible may be made on 
embryological grounds. The endodermal 
part of the foregut is pluripotential in that 
the part that becomes floor of mouth, 
pharynx and most of the oesophagus is 
lined by stratified squamous epithelium, 
while that part that forms the respiratory 
tract is lined by pseudostratified ciliated 
columnar epithelium. In  fact, during 
development in man, the upper end of 
the oesophagus is initially lined by a 
simple colunmar epithelium which is first 
transformed into a two-layered ciliated 
epithelium and eventually into a stratified 
squamous epithelium (Willis, 1958).
It seems, therefore, a reasonable theo­
retical possibility that part of such ciliated 
epithelium may be included during for­
mation of the mandible. The work of 
Gillman (1940) is interesting in this re­
gard. He found ciliated epithelium and 
mucous cells in 20 per cent of 80 Bantu 
pituitary glands. He considered that its 
presence had either resulted from em­
bryonic cells which had differentiated into 
ciliated cells in R athke’s pharyngeal 
pouch, or was metaplastic in origin.
The third possibility is that a stable, 
well-organised stratified squamous epithe­
lial lining, uninfluenced by inflammatory 
stimuli, may undergo metaplasia to a more 
highly differentiated type of ciliated 
columnar epithelium in response to the 
presence of fluid within the cyst cavity. 
In other words, it behaves like the epithe­
lium of the maxillary antra, whose ciliary 
movements evacuate its contents. In 
support of this theory, three of the four 
mandibular cysts were free of any inflam­
matory cell infiltration in their epithelial 
linings. In  the fourth case there was a 
minimal polymorphonuclear and lympho­
cytic infiltration. O f the 14 maxillary 
cases, six showed no inflammatory cell in­
filtration of their epithelial linings and 
six showed minimal changes. O f the re­
maining two with a more marked cellular 
infiltration, one had an associated oro- 
antral fistula. Ten of the 14 cases had 
a regular epithelium a few cell layers 
thick. Gorlin, too, comments on the well- 
organised nature of the epithelial linings 
in his cases.
The presence of goblet cells within
ciliated epithelium is to be expected. 
Reasons for their presence within strati­
fied squamous epithelium must, however, 
be sought. Twelve of the 19 cases found 
within stratified squamous epithelium 
were in the maxilla, and of these, six were 
in the anterior region. The maxillary 
cases may be accounted for in a similar 
m anner to the maxillary cysts containing 
ciliated epithelium.
The same theories that were discussed 
to explain the presence of ciliated epithe­
lium are applicable to the six m andibular 
cysts containing goblet cells within their 
epithelial linings.
Conclusions and Summary
A respiratory type of epithelium con­
taining either cilia or goblet cells, or both, 
is occasionally found in apparent dental 
cysts in both maxilla and mandible. 
Thirty-nine specimens in this series of 200 
dental cysts contained epithelium of this 
type.
As far as the maxillary cysts are con­
cerned, the presence of respiratory epithe­
lium may, in some instances, be ascribed 
to the fact that the cyst is derived from the 
epithelial remnants of the naso-palatine 
ducts and is not a dental cyst. In  other 
cases the growth of the dental cyst may 
result in a perforation into the nose or 
maxillary antrum . U nder such circum­
stances it is quite understandable that 
respiratory epithelium may be found lin­
ing part of the cyst. Thirdly, it would 
appear that in some true dental cysts, res­
piratory epithelium may form part of the 
lining when there is close proximity to the 
nose or antrum  without actual communi­
cation. Such a finding is probably the 
result of metaplasia from stratified squa­
mous to secretory epithelium. The rea­
son for this metaplasia is not definitely 
known, but a num ber of suggestions have 
been discussed in the text.
The presence of a respiratory type of 
epithelium in cysts of the mandible may be 
explained either on the basis of metaplasia 
or on embryological grounds.
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Introduction
THE task selected was the replacement of the upper left first molar and first bicuspid with a fixed partial denture1; 
the clinic was designed to demonstrate 
techniques and to use materials readily 
available to the general practitioner which 
would involve a minimum expenditure of 
time and cost.
The completed restoration consisted of 
a cast gold structure, having plastic facings 
on the full coverage abutments and utiliz­
ing long pin porcelain facings with built 
on ridge laps. The aesthetic disadvan­
tages of a full gold occlusal surface cannot 
reasonably be overcome without resort to 
the recent special alloys with baked on por­
celain2, 3> 4’ 5’ 6. This is a more specialized, 
and certainly more expensive field. W ith­
out resort to these new materials and tech­
niques, the most feasible method of coun­
tering the uncertainty of the plastic facings 
is not to perm anently cement the restora­
tion. Instead, a “ tem porary” cement is 
used to set the completed case. It should 
then be removed for periodic inspection 
and prophylaxis7. W hen the acrylic fac­
ings discolour and/or wear, they can 
readily be replaced.
Study models and roentgenograms are 
shown in Figures 1, 2, 3 and 4.
Evaluation of the abutm ent potential 
of a tooth requires a careful examination 
including:
(a) Checking of roentgenograms for 
evidence of periodontal or peri­
apical abnormality, caries, number 
and size of roots, quality and quan­
tity of bone support.
(b) Clinical examination of the gingival 
crevice with a smooth periodontal 
probe.
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